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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the fatigue 
strength of a link plate for a silent chain by preventing 
generation of micro-cracks. 

SOLUTION: In the link plate 2, the shaving (step (c)) of 
each inner flank surface 2a and a crotch part 5 is 
simultaneously performed after punching the contour of 
a tooth part 2 (step (b)X The part from the inner flank 
surface 2a to the crotch part 5 can be formed smooth 
with uniform surface roughness, and as a result 
generation of micro-cracks can be prevented, the 
fatigue strength can be improved, and the structure of 
the entire die including a shaving die can be simplified. It 
can cope with a liner-type tensioner by forming a flat 
surface on a tip part 2c of the tooth part 2. 
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62 1L 9/04 
F16C 13/04 
13/06 



// B23F 19/06 
(F I ] 

B21L 9/04 
F16C 13/04 

13/06 B 
Z 

B23F 19/06 



mm) ¥fi!U4fE331B (20 02. 3. 1) 

m&m] mm 

ttK«rt«75>*BB*»J:WIH2i'0»^a5«:tt. S/x 
Ci*W*£T4*4 U> h*x->E'J >2:/U- h 

[H»3W12] «*liK*»t»r. 
«Bs/*-i?>aanitt. ireiMtoffliHTtteinxfft 

©ttJJJDIm 

fnEtMK>iWfc»«:a:.' WBSer/rtoi^&tt&a* f 
itii2^affitc« . BUE&rt »J7 v > * ate «fc ofria * n 

C i 4 1 1 * * ■< U > h ? x - > ffl y > tP 7* U - h 



[l»*I4 ] i**^ 1 fel>03©l>Ttl^{C*sl,»-C. 
WES/* - 1> yjni©SRKtt. mE*HW7 9> fffl«c 

i5iB#(c> x - 1- > yjrai^Sa $ nr t, » z> . 

©tt-hflDim 

[3t#Jg5] f--(U>h5 L x->ffl>J>i'7"U-h-C 
Sot 

agf>*#ATS/c«)©-»©f>?Li. 
*-*t©{§§B£. 

ffFESrt AH H4*IW S 2 a g|5 £ £ fit*. . 

tc-> x - 1 > yniEDWte § nri >s . 

C £ £#lk i T £ * A U > V * x - > m 'J > f 7" U - 
h. 

C £ £f -< U> h ? x - 'J > 2 7" U- 
h. 

[St^7] »^5*fc«6CC*J(,»-C t 

WMttfoMftsWctt. wias e>:n;©*4>&S:SS f 

v ? v A > £ BS WK20>'5¥ffl®«£ 8 tvC ** 9 . 
v ^SksOHEf* - 1 > ^fiDI©^(C|3jB#(C'> x - £ 
C £ £<fc® £-r sf- U> h * x ->ffl »; > ^ 7 u- 
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[IB#Jg8] ffi^Sftl^TC^rnmir'T, 

maj/*-t>4'flnxfl!)i«Ktt. #jsetteM7 7>*E«: 
H^jcusa^ * - ^ > yfiaitffis s n-cv* . 

©ftijjnx^s. 

Mia f >^«c t s/ * - tf > ?mxftm 3 n 1 1, > s . 

K 

P 9 -fU> h»x->ffl'J>^7' 

H5§a&l^ll'l7 7>^S- 8»Wl7 9>»a. »pyy 
SC. tSftSBte J: £>-WffigB©&'> x - e > yflDX£|g)B#tc 

f ItaCTI 1 1 ] -fr-f u>^9 L x-•:/ffl'J>?7•u-^ 
^c6^?•c > 

Af&fc©©-*l©e>?L£ . 

• S g ft j 7 g > ■» 1 to ^ WW 7 2 k * 1 k g n 

#i5£3irci>&> 
K 

c^^gt^-r-s>»^^>H»x->ffl'j>»7 , u-h 

f 131 »$gj HCfeOT. 

giriab->7\«:fe'>x-b->ytox^i5S3n-c i>*>, 

K 

[*8iE*t&§S£) WfflS 

[«iE>MuBB«] fmomuvm 

[ffiE#i£] £M 
[000 1] 

[moistzmm) -*t©&siste<fctf 

f>^€r^-T S * U > h * x - U > 2 7' U - h© 

f±±/rax^a*j<to'iSf±±finx*ffiK:«fc o Jmx3 ftfc-* 



[0002] 

[ft5fc©8rrtjto<fctf*©S5I] -MMc. t-/u>h?* 
£*H^tMM*J:Ptf 'J 
>^7"b- h=SrJl*^[fi]*J<fciy ; g*^«:ffliai"ii<t 
fete. f>?Lrt{clfAO/caMf>«:ct0S I J>i'7-u 

[000 3] y>*^U-h*«fPT4BOftSiWttJB 
XXfiiL/-C«. 06 (a) Kjjrf £f. flftt 

e>TLPa*»SRl/. <£K. (b) (CTfrf «fc 9&c. 

[0 00 4] C©«fc^«Cl/-CJT«*ttlI3< , ifcSe*© I J 
ffia©S3 (4/URBSftS) ha#'J>^i/-^ 

» t ©2 o - 3 oxsko** < . *nra©*8ww>*i 

[0005] L//c*5o-C. C©«fc?fc y^^^l/- 

ft? 4 u>hf-x->©aKB#tc«. 

[000 6] *CC. #§3^9-2 1 77 9 6^$S 
. (WT. ^$5©iie-r ) ^H¥2 000-3 5088 

U-KHX7'P^7 h Cffl^ffi^ f >7\rtSiC -> i - e > 

[ o o o 7 ] h 4 ». ±gas^«ccjn-r^rft«:<fc o . ^ 
T'a^rv huffl-^tlcci/x-tr^^ttlX^SS 3 ttfcy>i> 

looit. -j*©ft»ioi*j«fca f t>^io2*sr 

1 0 3te<fcGWl7 5 1 0 4 3 *Vt to 

5-cassn-ci,^. -5-o-c. X-7utrv utt^ffir* 
tc«. '>x-t>^nxBS*^fiS3tirt^. 

[0008] Isfrlstift.h. C©»^«C«. W-^AJfrtS 
*flOX3tt*:';>* ^U-hKWUT. ^^cnr»h« 
^jBCC©*'>x-t>yttIX*4fo-C(,>5 (^$R<D©^ 
4«B3!1 1~1 3'nteJ:J>'^©©^4«a^2~4t : f# 

[000 9] c©fc©. 05©H£A0«:7n-rJ;'5«c. 
|||77>i'I10 3li, j/x-t>yft]X«:J:->"Cf±± 

*s<to*ffi5fegpi oeii. rra*ftix3hfc/cw©fflc>ii 
xssoffitagii'ci-^SBi osfc-jrc/ffiSfeSRioe 

©BHUStJt**<att->-C^4. fcto. 05-CtJ. * 
a 9 1 0 5 fciO'^SU 1 0 6 ©ffijfflfi**«>»« 

2- 



[ooio] *frmmc&*>&w%t>it. c©<t *>& y 
og^s^ia^fci^*. ±e •/ > * 7* u - k ©-> x - 

fcTl/^JjaXffiSti'Ci^giU 0 50*OT&&*H5«t> 
[0011] Cfttt. S. * nfcjjcfc-cffitlKtffciBtKS 

7>2® 1 0 3 i £>ft 1 0 2 i©ffittWftfc/hS < ft 
Sfifr-C* -oT . 'J >£7U- J h 1 0 0 ©Sfi@Lb<D&P 

(0012] c©£ 5 «e!i£*fl«flHc«*r 

&sftfct©"c. ^©etttt. tMu>h?x->ffiy 

i. te«to'-?-©«fc ^ fcttJ^iafcTimis n/ctf-f ^ 

> h 9 x - > ffl 'J > f 7' U - h * *> C i «C * * . 

#8W©ft©BWS*. f*-t::/y&ffl*£fc&H£tt 
©^ii*mt-Ct5f±±fiOI^5:tlftTiCi. fc 

io'-e© J: 5 fctt±Jjox;fri£-c/jnx;* tifc-y A u > h * 

x .-:/fliy>j>7U-h*iSflW StiK&S. fcHW 

u> h?-x->©y >*?'u- h©f±±Jjnx:£?£ 

(Cteor. ^x-£>^MS££fc£S£{*©t8i££fS 
B&ft-C^ii^CcTSCi. teJ:o'-e©J:^/if±±J]DX 
^FffirJBISi'i^-f U> h?x->fflU>i'7 , U- h 

COO 1 3) 

i»a*JB*r *fc»©#a] ifi*5 i ©*mbk»4 y 

>*7U- h©f±±/inx^ffi«. ja*S£>£*PAT£fc 
A©-*t© £>?L£ . & * 7 7 ® te <fc C^^I-WJ 7 
9 >*H*6*«3 ft «-»©*»&. OTBSrtW?* 

^i'ffi^^-si'ci i-^gpt^wri-y-'f u> h^x 
->ffly > is- h©f±iJrax*ffit?*ot. fries 

[ooi4]fcte, cc-co^ ri/x-t:>^ttixj t 

^•J;»)fct>r*»«:^|f^i/x-t:>y^ffi?:ffl^-c. 7 
7>2#©tt&SE£WJTSCilc«fc»). tf>?(c<fc 

*ntt*»KiTlfiirii«c4i;fctiii^ft*»lo«o . 

[00 1 5] 39*52 «. st*5lCCtet>-C. ftfa^x 

-» 



^§32002-28749 

-f >y»x*5. migasgp©^»rriS#»ni^K?ft3t\ 

[0 0 1 6] SS*53tt. lW0Bl*fctt2(C*»l»r. 
£ >ft©«tM>» £ il 4 £ ? * 9 4 > & BWf 

IJ8ftJWBB* I inafll«©tt5feWK»fiRSft'C*»^. WE 
«rt 5 >*ffl*» J: CWE*o ?*«©!/*-£>* 
lni©HM<:. liriaipafficcisi^tci/x-b^y/nixAJiS 
3 n-c i » -5 c <t i b r i. >s . 

[0 0 1 7] lt*54 tt. ««9iai.>L3©l»rft*> 

(cfei>-c. srisi/x-b^yjraxciscc. we*hm7 9 
y ?BS«:|g|B#K: ->x - £> i'JraxtfiS $ *rc i » S c t £ 

[0 0 18] iS*55©^«C^2.-y-n^> h?x-> 
ffly>^7U-hW. «ISf>%»AT*fc*©-StO 
£>?li . t*3lffl7 9 > *ffifc<fcOWJ7 7 > d'ffi* 1 

6«fiX$ft-5-*t©ffi2Pi. fria*rtW7 5>i'ii*8i 

mt Z> ^ n v ^SB<t i i 1 1 (C . WESrtW7 9 

$ nt i » i c <!: *^St t o r c> s . 

[00 19] m#I6C!>ft9Jli. 81*55 K*»l>"C. 

ia-> x - £ > y/nx*. «Biww»l-Ji»nfi*iwi« K 

[0020] 11*5 7 ©^W«. Ifl*5 5 $ fc« 6 (Cfc 
C^-C. WKfirt >7v:©*-C^5:ai £.^ ^ 5 -f > iBg^P 
tf tc iSO* 5 ¥Jgffi#fria{&SB©ffi5fca5{CJ&iB s ft "C te 
0 . iiiaSrti]7 7 > *ffi*s iCrtTKf ci ? — cOmT 
KJ/*-e>yjmi©lBcc. HtFta^iaffi{cpB#cc^x- 
tr> yftnxA^teSftTtr^c i 4#8i<t u-ct,>5. 

[002 1 ] »*58©^ii. N*55a^L/7©C» 

rn/ptcte^r. fiia^x-£>yfinx©^c«. frsa 

?Hlil7 5 > ^BtClSIKIftCSilia^x - £>^*0X* 1 iS3 ^ 
[0022] W*a9©«MB. »«qi5IC*rt»-C. B? 

la £ t > x - £ > ^»ox*iia $ ft r c »* c 1 4 4* 

[0 02 3] l§*5 1 0 ©ggjtC^S 'J > g 7'U - h © 
ft±ftii^a». • afe£>^» X-T^fcfe(D-g©£ > 
. S rti]7 7 > »gte J: yyfS')7 9 > »ia»6t8 

B£gns-»tcDt&sg^. i§ai aMz±>±ail^l 

U-KD[f>tiaX^fe-C3!>'.r. BBgftrtM?7>» 
S. S?W7 7>i'l. »ay»ggfe«fcO t «i5t6g©S'> 
x-£>y^X<DBStC. |?5i8C(D^x-£> yftlXfe|5l 

[0 0 2 4] §t*lg 1 l(D^W(CC&a-y--Y U>h5=-x- 

>Mlk±lkr±SL a^£>^tfA-r* fc©©-M 
»^«agft&-»©tM8^. BgEgafflzi>»li 

^>^i5i. ^»t-llil7 7>»P ffi5feSPteJ: 

3- 
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PUBSfltC [S|B$(Ci/x-fcr>^/]nX^tSgn-Cl>.5C<b 
[ 0025 ] §3331 1 2©%BflB, §t^l 1 OfcfcO 

[ 0026 ] §Sasi 1 3©*WB, 1 1 CCfel> 

[ 0027 ] ntm l tecfc^sc^jcte^-cii. y > 
*7u- h©&rtffl7 5>*ffifc<fctfi'Ci 7^35«c^* 

-ev^iniaMSSftTi**. ewe*. 

fc. cn<=>©SWCB. isx-Vs?MXfim&f<>ttiaZ 

[ 0 02 8 ] Ijjifc^tecfcU^gfeBjj-CB, ->x-£> 
^JJOX^. 'J >*7U- h©468|S£fc©i1-JBm£*JniI 

■ess. cmc^L/T. ss^f*©^* i [5]-crr*j& 

Avf(c. $-T> rtlW7 5>i'SfcJ:0 ! i'n^^©^ 

w». «Ba*(*©^»*fi*jfi<ftii*ttfe** 

[ 0 02 9 ] §3*113 fc«fcff 7 ©38BtC «fc tig. 
7"U-h©HSR©ffi5feS5K:», St:>7t©'ti-C«€:aS 

0. c©^l§ffitt:B. Srti7 7>i'IfeJ:Wa^ 
»©S/ * - e > ^»DI©BR{CP^K: •> * - 1 > yam** 

[ 0030 ] C©H£K:B. SlOi^'U- H©ffi5fcSIS 

tcj^sES n/c^s®**. u--/u>h?x- >©rt^s»i 

A>6. •T^b^ , J>i'7'U-h©ffl5fea5ffl1* 1 65gi^)* i 
f'Pffl-r4rt3S0S©f->">3t©^SW:-C#i©-C 1 
t © J: *> ft ft 3S 9 §W> ?" > a * fcg»{C*tlfcr * Z> <fc 

[ 003 1 ] t©Jg£CCB. tKP©ft£8fe6l*l 

x~e>y/jox$tts©-c. ch6©a^K*nc.Lfc- 

9. CfliCfcO. ->x-t'>^S©^ji?:ffiBS^-Ct 
•SiifeK. &fi©ffi|fc©ea*s$S(Ctt&. ChK5tt 
1/-C. fi£*©.J:5fc:. ffigi5©5%©rt®j7 7>*ffi©* 



[ Q032 ] St%H4 . 8 .10 fc<fct>' 1 1 © ftWC 

Jjnx©RS(cB. ^S)7 7>i'a«:b|5]B#K:i/*-tr>* 
Zinxjwfe sirens. c©tg^tcB. j:*)-(*w^->x 

r 0 0 3 3 ] sSXm 9 . 1 2te<fcE>'l 3 O ftWVlt. f 
B. f>©g^«:<SS-Ct. tf>©***iajJ:"C*4J: 
[ 0034 ] 

l«5J©fS*©JB»] iut. *»H©fB&«tt*iEftii 

tt!BW*lliMT'5/c«>©ia"C*-j-C. 13 1 B'J>f7U 

- h ©jniia©-w*BMH-r 4 te»©iaH . 0 2 b 

Hl©ttIIIfi-C»DX$n/c';>i'-7"U- KDjEffifit^C 
ffl, @3BH2©'J>i'7'l/- h©— 8M£*EI"C£>£. 

[ 00 3 5 ] $r. 430t«««c**';>{» 7*u-h© 
j:^k. ^5>fttB*$6awisi«:»ao-c«iMinni 

HC^Stioo. ST. 81 ©IS (a) (Cfc^r. 
MftS&S 1 *fT%&< CiiCcfcO . 'J h© 

fcfe. ■ 1 4>©MltoMH2. U^^') £ 

[ 0036 ] fcK. 82©Xg (b) (Cfc^r. 
#S2£fT%l£< titC^O. 'J >^7'U- h©rt(ll7 

[ 0037 ] Wc. ^3©IfI (c) (Ctet>-C> 

yifWJ.^Vi'i. CiatciO. ?[Pa' ©AMBfAHniN 
MT$n-C7\Pa' J: 0 brta^r^tc^t l»S/*- 
fcf>.^DI^Pa^fiR$iiS. DHL 1* tfiVM 

[ 0 03 8 ] ttte. ccrc^ ri/i-e^yflnij i 
b. -fyy ^^^y^vn^m^-cBtSLLtcnmu 

ft& 0 b bT *»«: A £ <c !/ x - K > *'^M?r ffl i » "C. 7" 

^>^T^$#NF{c^T^6#®{c4D/•cllffi•^>/cn5rBll , ] . 

[ 0039 ] ->x-f >^ftlXfS. 0 1 ttncKH-CTivf 

^t'u- maiaw>iTtft#iinitt. » 1 *fctt»2© 

III (a). ( b ) ©ivfnaHCte^-C. , J>*7 , t'- 
H?ffiSi5©-S|5«:glLfc^-ClT^<t5«:L / -C4><t<. C 
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©t§£. Stf3©XfI (c) «C*}C»r , ;>i'7"U- hWffi 
gfl©S>:c--fcf>i'filJX£ffiL 1' ©^*-t>^J]0Ii 

[ 0040 ] •?''5>i'MB*^K0tB§n/c'J>i'7 , U 

tt. -St©t&2P2fc<fcO'e>ftl 0£Wr*<t<fcfcfC. 

>2ffi2 a tt* a 7^8155 'Cjii&SftT^S. 

[o_p_4j_] 02<Dffi^ia-c*iia3«cjn-r«fc ; 5«:. c 

gP5te<tO'ffi$ l cSi52 cCC«. ±te»3(DX!i (c) Ctte 

**ft*tf©3fl7}#li) . CftCCcfcO. Srtil77>d' 

( 0 04 2 3 G*>*>. C©t§£K:W:. _B£©<i:5fc:. -> 
x - 1 > yjJOXA* y > * 7' U- h 1 ©ffiSP 2 £{*©*!•» 

£3>fc<fci>'-> x - e> v&m>Wi*$,ts £3L±&<d% 
HrfT^ft^f «c. sr. rtiffl7-7>i'ffifcj;i>'i'D v 

9 SB©WfJ€:fT£ifil<>"Ca i ^> • C ft <E>©S|3#© J/ * - K 
>yftlX*tft». 'X«C. ffigfr£ft©?f0£?T%&<tt]X 

[ 0043 ] g6tC, y>*7'U- h l©ffiSi52©ffi5fc 
SP2 c«C«. §t'>Al 0 ©«t>'t»H*jl* t » 
m (02) <fcBSWtCgtfS¥*ffi* J J&S3ft'Cfc9. 



gfl 5 ©> x - f > yttlXOKRKISl^K * - e > yjrai 

( 0 04 4 ) C<Dtg^CC«. &y>d>-7U-M©£5te 
952 cKU&f£$ftfc¥l§®a j . 1MU>I* 

[ QQ45 ] ttc. C©tg^C«, ftW20JHIl7 9> 
*ffi2 b*»6ffi*8l52 cte«fcCfl*3il7-7>*ffi2 a£il 
r ? a v ^gp 5 (cM*8U#*Wtc -> * - f > yjJOX 
3ft*©?. cti6<08P»«c*tl6l/fc-(*WttV*-K 

Cft(Cj:»). 

^s©*a*n«{tT?* * t t tK. *ao«tt©« 

8tfSA<Ctt*. Cft(C»l/C. 8*©J:9«C. £315© 
5 5©rtffl7 5:/*iI*fcM^lll7*>*ffi©** 5 '* 
- f > yfiDXT £3!<Dt8j*#ffl$Kfr 
[ 0 046 3 C1©SSM) 

[ 0 047 ] 

*©«£*l*Jt"e*. «»5Stt*iSi±"C* 
5. tit. *l6WK«fcft«. 5/*-e>y»I*IMM> 
Mjgfltt* JUIfWcff 5 <fc 5 &c 1/ fc©r. j/ x - e> y 
£M£^t?£M£f*©t&§*fBBS{t-c£ €.5*^* s *?>. 

® K . Srt flfj 7 -7 > 2 ffifc J; * a 7 ?SP© -> * - 1' > 
d/ttJX©K{Cl5lB#{C * - fcf > y J]QX£S£-f <k "5 «C 1/ tc 

ittc. ^x-t>^^S?^tJ^M±(*©«}^ ; &IS B S 



-W 5- 



